Internal hernias constitute a miniscule of all the causes of intestinal obstruction varying from 0.2 to 5.8%. Paraduodenal hernias account for nearly half of all internal hernias, left being three times commoner than the right. [@JR1800026cr-1] Laparoscopic repair of a right paraduodenal hernia has been described sparingly in literature. We present an account of how we laparoscopically repaired a right paraduodenal hernia along with a review of the current literature as regards the various techniques that have been attempted.

Preoperative Preparation
========================

A 31-year-old lady presented to us with 2 months history of vague upper abdominal pain with bloating and occasional vomiting. She was evaluated initially with an upper gastrointestinal endoscopy which revealed only antral gastritis and was treated for the same with proton pump inhibitors. However, her symptoms persisted and she was evaluated with a computed tomography scan of the abdomen which revealed clumping of the proximal jejunal loops in the right subhepatic region with anterior displacement of the mesenteric vessels, with the majority of the proximal superior mesenteric artery branches coursing unusually to the right rather than left suggesting a probable right paraduodenal hernia ( [Fig. 1](#FI1800026cr-1){ref-type="fig"} ). With this diagnosis in mind, she was posted for a diagnostic laparoscopy and proceed.

![Computed tomography reconstruction images showing ( **A** ) clumping of small bowel loops in right subhepatic region ( **B** ) coursing toward right of corresponding superior mesenteric artery branches, suggestive of right paraduodenal hernia.](10-1055-s-0038-1667149-i1800026cr-1){#FI1800026cr-1}

Positioning of Patient and Ports
================================

Patient was positioned supine with the operating and assistant surgeon on the left side of the patient with the monitor on the right. We used 10 mm umbilical camera port, one 5 mm working port in each iliac fossa for the right and left hand working ports and one 5mm port to retract the transverse mesocolon in the left hypochondrium. Intraoperatively, on performing a small bowel walk, we could see clumped small bowel loops trapped in the space below and behind the superior mesenteric vessels ( [Figs. 2](#FI1800026cr-2){ref-type="fig"} [3](#FI1800026cr-3){ref-type="fig"} [4](#FI1800026cr-4){ref-type="fig"} ). We gently reduced the contents within this internal hernia by pulling out the entrapped small bowel. Once the entire bowel was pulled out, the defect underlying the mesentery could be seen clearly ( [Fig. 5](#FI1800026cr-5){ref-type="fig"} ). The third part of the duodenum could be seen near the cephalad border of the defect and the superior mesenteric vessels above, similar to the description of the mesentericoparietal fossa of waldeyer [@JR1800026cr-2] ( [Fig. 6](#FI1800026cr-6){ref-type="fig"} ). To prevent further entrapment in this hernial defect, we widened the neck of this sac by mobilizing the cecum and ascending colon from lateral to medial reaching up to the third part of the duodenum ( [Figs. 7](#FI1800026cr-7){ref-type="fig"} [8](#FI1800026cr-8){ref-type="fig"} [9](#FI1800026cr-9){ref-type="fig"} ). Thereby, the defect of the hernia became continuous with general peritoneal cavity excluding all possibilities of any future herniation. ( [Fig. 10](#FI1800026cr-10){ref-type="fig"} )

![Small bowel loops trapped in the space behind the mesocolon of the ascending colon.](10-1055-s-0038-1667149-i1800026cr-2){#FI1800026cr-2}

![Small bowel loops entering the defect behind the mesocolon of the ascending colon in front of the central big vessels.](10-1055-s-0038-1667149-i1800026cr-3){#FI1800026cr-3}

![Small bowel loops entering the hernial sac behind the superior mesenteric vessels.](10-1055-s-0038-1667149-i1800026cr-4){#FI1800026cr-4}

![Neck of the hernial sac seen when small bowel loop contents have been reduced.](10-1055-s-0038-1667149-i1800026cr-5){#FI1800026cr-5}

![Third part of the duodenum (D3) and the superior mesenteric vessels bordering the defect seen on lifting the hernial sac with the working port instrument.](10-1055-s-0038-1667149-i1800026cr-6){#FI1800026cr-6}

![Mobilizing the cecum and ascending colon from right to left.](10-1055-s-0038-1667149-i1800026cr-7){#FI1800026cr-7}

![Mobilization of the ascending colon approaching medially.](10-1055-s-0038-1667149-i1800026cr-8){#FI1800026cr-8}

![Incising the paraduodenal hernial sac wall during the final steps of the lateral to medial mobilization of the ascending colon.](10-1055-s-0038-1667149-i1800026cr-9){#FI1800026cr-9}

![Hernial defect is continuous with the general peritoneal cavity on completion of the lateral to medial mobilization of the ascending colon up to the third part of the duodenum.](10-1055-s-0038-1667149-i1800026cr-10){#FI1800026cr-10}

Postoperative Care
==================

Patient made an uneventful postoperative recovery. She was started on oral diet from postoperative day 1 and was discharged on normal diet the next day. At 3 months follow-up, she is doing well.

Discussion
==========

Right paraduodenal hernias develop when there is an abnormal incomplete rotation of the prearterial segment of the midgut. Instead of the usual 270 degrees anticlockwise rotation, the prearterial segment arrests at 9 O\'clock position with 90 degree anticlockwise rotation alone. [@JR1800026cr-3] The postarterial limb, however, continues in its normal rotation pattern and thus the cecum and ascending colon fuses to the parietes above the abnormal prearterial segment, thereby entrapping it in an internal hernia in the so-called fossa of Waldeyer.

There are eight reports of laparoscopic repair of right paraduodenal hernia in literature prior to ours.

Two were done in pediatric population that had severe incomplete rotation, which required a full fetalization of the bowel with division of Ladd\'s bands, straightening of the duodenum, and widening of cecocolic isthmus. [@JR1800026cr-4] [@JR1800026cr-5] These patients presented with chronic abdominal pain and inability to eat well since childhood, suggesting an element of chronic partial intestinal obstruction. The symptoms thus correlated with the higher degree of incomplete rotation which was found intraoperatively. To achieve full fetalization of the bowel which is placing it in the position after the first stage of rotation, additional steps had to be performed that required considerable technical skill. These were hepatic flexure mobilization, detachment of omentum from transverse colon, division of Ladd\'s bands, mobilization of the duodenum, and so on.

In four of the other repairs, a simple release of the lateral attachments of cecum and ascending colon sufficed, thereby widening the hernia sac and releasing the small bowel entrapped in the sac. [@JR1800026cr-3] [@JR1800026cr-6] [@OR1800026cr-7] [@JR1800026cr-8] These patients, similar to the one we reported, were adults who were asymptomatic in childhood and had symptoms of lesser duration compared with the pediatric group. This correlates with the intraoperative findings that there were no Ladd\'s bands or narrow jejunocolic isthmus along with the paraduodenal hernia. Thus, a simple release of the lateral attachments was adequate for postoperative recovery.

In two other laparoscopic repairs reported in literature, reduction in the contents of the sac was done, followed by closure of the defect with nonabsorbable suture. [@JR1800026cr-1] [@JR1800026cr-9] There are two potential disadvantages of this technique. One is the close proximity of the superior mesenteric vessels during laparoscopic intracorporeal suturing, injury to which can have disastrous consequences. The other is the durability of the repair considering the fact that the tissues we approximate are flimsy. Therefore, we opted for the lateral to medial release, avoiding injury to the superior mesenteric vessels and chances of subsequent recurrence of herniation.

There are several factors that have influenced the outcome of this report as is obvious from the discussion. Age of the patient, duration of symptoms, severity of incomplete rotation, and technique of repair all have a bearing on the final outcome. In all these laparoscopic repairs, the duodenojejunal flexure location was found equally on either the right or the left side. This factor did not seem to significantly affect the outcome of the repair.

Our patient definitely belonged to the category of lesser degree of incomplete rotation and thereby benefitted from a simple release of the lateral attachments of the cecum and ascending colon with an umbilical 10 mm camera port and three other 5 mm ports. Our conclusion is that laparoscopic approach is definitely feasible in right paraduodenal hernia repair, but one must assess by preoperative imaging and intraoperative assessment the severity of the incomplete rotation to tailor the magnitude of the operation which can range from either a simple lateral mobilization of the ascending colon or closure of the hernia defect to a complete fetalization of the small and large bowel with division of the Ladd\'s bands. The new facts that emerge from this report are that right paraduodenal hernia presenting for the first time in adulthood with a short history may be associated with a lesser degree of incomplete rotation for which a simple lateral release of the attachments of the cecum and ascending colon would suffice. We would not recommend closure of the defect by intracorporeal suturing in laparoscopy due to the concerns earlier mentioned.
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